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(54) (57) CriOCOB PEMOHTA OB^A/WOf! 
KOJIOHHbl, BtunoqaioiuHfi cnycK a Hce ro<|>« 
pHposaHHoro naipy6Ka h paciUHpemie noaien- 
hcto ao AHaMeTpa ooca^HoA ko/iohhu nyiein 

npOTRMKH Mepe3 HCTO H HCTpyMCKTa, OTAUHOIO- 

mude* tcm, mto. c uenbio noBfaiuieHH* tiaAe*- 
hocth nepeKpwTHH HHTcpsavia HapymeHMn. 
onycKam AononHHrc^bHWH ro4>pHpoBaHHuft 
naTpy6oic h ycraHaaniiBaiOT c 3a3opoM no Top- 
tty c ocHOBHbiM, pactuHpHiOT o6pauieHiiy»o k 
ocHOBHOMy naTpy6Ky KOHtieByio qacrb Aonon- 
HHTCAbNoro naTpy6xa it CMeiuaioT ero ao yno- 
pa b paHec ycraHOBJienHbifij a 33tcm npomm- 
BawT HHCTpyMeHT Mcpea Bccb naTpyooK. 
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Ml tlMl'MUM I IN .ll!fct«« MIW Hff i*pV|'l ll'IIHn'TH 
fl «i<H';|.|ltlJ\ M».lOIIH«l\ « a kH.IAHH IH*«|» I M WW « 
lilMtHOH |l|tO\1lJlll.tl'MM<K'IM. B •I3C TIHH'TI! 

Kan it m.i bin im poMuiiic nAcaaiiiJ* mouhii. 

Miiuvtcii cimhoG u i;im»HKii rtM}>piipoHaiiim 
mi naTpyfiKa r Tp\6a\ hwcm paciimpcmm cm 
nocpiMCTBHM mpwsa 

IIc.I'k'taikom .aaiiuoro cnnvotia rb.i«cich 

ItlllKOC K3HCCTBO peM0IIT3. MTO o6bHCIIReiO! 

i|i\MiiocTbKi oGecnoMCiiim paBiroMcpiioro pat> 
iiinpoHUH nKjipiipoHaiuioro naTpy6Ka no bcch 
Aimie. ripn cilimio* noBpe^cacHiiH koaohhu 
m 60.IMHOH iiciiimuic 3ap«aa o6caA«an koaoh- 
m;i vo>*eT fiwtb iiapyuieiia, a ncpaBMOMcpiioc 
paciiiiipeiiiic iiaipy6Ka npiiBoaitT k yMCHbine- 
hiimi ero npoxojnoro cchchhr. 

Han6oAcc 6ahhkhm k iipewaraeMOMy hu- 
•iflOTCH cnocofi peMoiua oocaanoA koaohhu, 
BiwiKiMaicHitiiH cnycK b hcc ro<t>pKpoBaiiiioro 
naTpyfiKa 11 pacunipCHiie nocAeAHero ao aii- 
a&terpa oficaaHofi Kaiomibi nyTeM npoTRWKH 
«tepc:i ncro itncTpyMcnTa |2]. 

HeaocraTOK iubcctiioto cnoco6a 3aKAio- 

MaCTCfl B Ma.lOH liaaOKHOCTM nepeKpuTHH 30- 
UN liapyilieilllM. MTO CBR3aHO C B03MO)KHOCTblO 

iMVMacB b npaKTHKc peMOHTa oficaAHbix KO- 
.Willi. Koraa nocic yeraiioBKii ro^piipoBaiiHo- 
ro naTpyfiKa iiercpMeTHMHcxTb coxpaHHeTCR, 
npiiMCM ioHa iicrepMeTtmHocTH, K3K npaBHAO. 
Haxo.iHTCH HcnucpeacTBCMHO HaA iMii noa yc- 
Taiiofi. k'iimijm paHee naTpyfiKOM. /liiKBHAiipo- 
naru *iy HerepviiTHMHOCTb mo>kho TOAbKO ny- 
tcm ycTanoBKii jonoAHitTeJibHoro naTpy6Ka b 
crbiK k ywe ycfaHOB-ieHHOMy. 

Ue.ib H3o6pereHHsi — noBumeHue Haae>K-, 
iiocTit ncpcKpuTMB miTepBajia HapytueHiiH. 

(locTaB-iCHtiafl ueAb aocrHraeTcn reM. mo 
B CIIOCOOO pCMOHTa o6caAHOH koaohhw, bkakj- 
qaiomcM cnycK b Hec ro^pupoBaiiHoro naipy6- 
Ka ti paciiiiipeiiiic nocACAiicro jio AnaMeTpa ofi- 
ca/iHofi koaohhm nyTeM npoiHJKKH sepC3 Hero 
HHCTpyMCMTa, cnycKawT aonoAHHTeAbHbiH roty- 
pitpoBafiHhiM naipyooK 11 ycTanaBAHBaioT c 3a- 
3opoM no Topuy c ochobhhm. pacmnpHiOT 66- A0 
pauieHHyio k ochobhom>- naTpy6Ky KOHueayio 
MacTb aono.nHHTe.ibHoro natpydna 11 CMeuiam 
ero ao ynopa b paiiec ycTaiiOBjieHHbiH, a aa- 
tcm npoTBriiBaioT MHCTpyMCHT Mepe3 Becb naT- 
pyfioK. 

45 

Ha <t>nr. I -5 noKa33Ha nocAeAOBaTeAb 
HocTb ycTaiiosKM iiono.iHHTCJibHoro naTpy6Ka 
HaA ochobiiwm; Ha <}>Hr. 6—10 — to we. npH 
ycTaHOBKe aonaiHHTe.ibHoro naTpyfiKa nOA 
ociiobhum; Ha <fmr. II — ceMeHHe A—A Ha 
<t>nr. 3. 50 

Ciicko6 BK.itOHaeT nocneAOBaTejibHocTb one- 
paiuiH c miCTpyveHTOM I, HanpuMep. c paan- 

a.1bllO-pa( llllipBIOlUHMCB KOHUOM. H HCTpyMCHT 

ouycKaiOT r c KB3/KM My Ha Tpy6ax 2 k MecTy 3 



2 

It.j|»\ MUMMM *iCn •« K«».MIIIII4 * l« MHt. Mill If. II. 

hum nutipiipupaHiiuM iiaipv^MiM I 11 \ih»|»«»m 

lloC.TClOBailMblllK'lb iMIOpailHll IM» i lUHiir»\ 

npii pafiore ciiif.iy Bnrpx {<|>Hr. - 1 fi|. NVia 

HOH-lt'HHMH paHCC ILiaCTMpb B Hll.lt' MK}>pH|m 

• naimoro naipy^Ka 6 lainiMacT inuoweHiie. 110- 
KaaaHiioc Ha ipnr. I. 11 Hapytueiua* 3 o6ca.iHOH 
KaiOHHM ocTaeTCB HcnepeKpwTbiM. Hamman ot 
ro.ioBbi fwiacTWpa 6 11 Bbiuie. ilono.iHHTe-ih- 
iibifi ro<t>pnpoBaHHWH naipyooK A onycKaeTCH 
10 k pance ycTaHOBJieHiiowy iwacThipio 6 c »ih- 
TepBa*iOM ot Hero no Topuy. 

3 a tcm b Tpyftax 2 coiuaioi H;*6wTomioe 
.la^ienne jkhakcmtth, paenoe 1/3 pa6<mero Aaa- 

.1CHHH. B 3TO Bpe.MH IIHCTpVMCIIT I paCllllipHeT 

15 iLidcrupb B npcAc.iax. noKa3aHHMx na t^nr. II. 
t. e. hc uojiHocTbio. CuciuieHiic nviacrupR C KO- 

.lOIIHOfi lipOH30HAeT .IHHIb* no RbiCTyiia.M. (Ipn 
BCCM 3TOM npOTfl)^Ka HHCTpyMCHTa I B IU«C- 

Tupc (4>ur. 2) cocTaB-tflci Ha«ia.ibHyio qaitTb 
cro iuntiibi. qTO no3bo.niT .icrno CABiiHyTh cro 
20 bhii3 ynopOM 5 ao KOHTaKTa b paiiee ycTanon- 
•iCHHWfi n.iacTwpb 6 6ea Hax.iecTK« |((nir. 3 
h 4) it nepeKpwib HiiTepeavi MejKAy mmmm a«- 
naiHHTe.ibHbiM n.iacTbipcM 4. 

floC.lC 3TOrO AaBACHHe >KHAKOCTH B HHCTpy* 
MCHTC I CHIIMaiOT AO HyAR. PaAHaAbllbJC H3- 

25 rpysKH HHCTpyneHTa I Ha naTpy6oK A yMeHb- 
tuaiOTCR, n oh nepeBOAHTCR b nasaAbHOc no- 
AO)KCHiie (<J)iir. 3). YnopoM 5 cMeiuam naTpy* 
6ok 4 bhh3 ao ynopa B.paHee ycTanoBAeii- 
HbtA aaacTbipb 6. nepeKpbJBaR HHTcpaaA Hapy- 
30 ujeHiin (4>mt. 4). HiDKiiRH MacTb naTpyfiKa 4 
ynnpaeTCR b BepxHiow nacTb paHee ycTaHOB- 
jieHHoro onacTbipn 6. B MecTe cocahhchhr no- 
AynaeTCR repMeTHHHoe coeAHiieHHe AByx toh- 
KocTCHHbix njiacTbipefi h nocAe 3Toro HHcrpy- 

MeHT I llpOTHPHBaiOT MCpC3 naTpy6oK 4 AO Bbl- 
35 xoAa 113 Hero (<J>nr. 5). 

B npoii3BOAi:TBe pa6oT no ycraHOBKc iuac- 

TblpR B OOCaAHOH KOAOHHe CCTb BapHaHT.. KOr- 

Aa nAacTbipb pacuinpReTCR h HCTpyMeHTOM 1 

CBepxy BHH3. 

riocAeAoaaTeAbHOCTb onepauitH no npejuia- 
raewoMy cnoco6y b btoh CAynae aHaAorHMHa 
nepBOMy BapnaHTy. TOAbKo ao n o ji h h t eA b h tw h 
naTpyooK 4 ycraHaBAHBaioT 33tr>kkoh Tpy6 2 
BBepx ao ynopa b paHee ycTaHOB^cHHbift nAac- 
Tbipb 6 B OficaAHOH KOAOHHe (4>Hr. 6-10). 

TaKHM o6pa30M, Hcnojib3yn npeAAaraeMUH 
cnoco6 coeAHHeHHR nAacTbipen mojkho noBhi- 
cHTb naAOKHOCTb nepeKpbiTMR HapyuieHHoro 

HHTepBBAa 06CBAHOH KOAOHHU. 

(IpeAAaraeMbiH cnoco6 ycTpanneT noBTop- 
Hoe ueM eHTH dob a h h e o6caAHux kotiohh nepe3 

Ae<|>eKT B KOAOHHC 

ycTanoBKa AonoAHiireAbHoro n.iacTwpR 3Ha 

MHTeAbHO COKpaTHT H BpCMfl. 33TpaMHB3CMOC 

Ha npHroTOBAeiine h j;»KaMt<y m aTcpna.ioB mc- 

pe3 AC(})CKT B KtUHOHIie. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 
sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 
Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig. 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] ~ for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure], for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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